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**What was known?**

Antimoniates are standard treatment for cutaneous leishmaniasis. Systemic amphotericin B is known as a second-line treatment for visceral and mucocutaneous leishmaniasis.

Cutaneous leishmaniasis (CL) is a protozoan infection of skin caused by different species of *Leishmania* genus. The parasite is transmitted by the bite of sand flies to skin and replicated in the phagocytes.\[[@ref1]\] Localized inflammatory response to parasite constitute the skin lesions.\[[@ref2]\] *L. Brazilensis* and *L. Mexicana* species in the New World\[[@ref3]\] and *L. Tropica*, *L. Major* and *L. aethiopica* species in the Old World are responsible for the disease.\[[@ref2]\] Worldwide, more than 2 million new cases of leishmaniasis are reported each year. One tenth of the world\'s population is expected to be at risk of infection. However, more than 90% of CL cases happen in only six countries including: Afghanistan, Brazil, Iran, Peru, Saudi Arabia, and Syria.\[[@ref4]\] Global incidence of CL is increasing probably due to improvement in diagnosis and reporting,\[[@ref5][@ref6][@ref7]\] inadequate control of the disease vector, increased co-infection and transmission with immunosuppressive states such as HIV infection,\[[@ref8]\] and increase in resistance to anti-leishmaniasis drugs.\[[@ref9]\]

Often the lesions of CL heal spontaneously with scar formation. However, treatment is recommended to accelerate cure, to reduce the scar formation especially at cosmetically important sites of the body, and to prevent potential dissemination of the disease.\[[@ref10]\] Also, in the case of *L. tropica*-induced CL treatment may eliminate the parasite source.

Antimoniate compounds have been used to treat CL since 1950 and are considered as the most appropriate drug and the first line of treatment.\[[@ref11][@ref12]\] The standard treatment is the systemic injection of 20 mg/kg meglumine antimoniate (MA) per day\[[@ref13][@ref14]\] but for patients with limited lesions, the weekly intralesional injection of MA has acceptable response in about 60-80% of cases and is considered as a good alternative for the painful and daily intramuscular injection of MA unless there are concerns about the lesion size and location. In addition, less amounts of drug are used with intralesional injection that reduce the potential toxic effects.\[[@ref15][@ref16]\] Except for allergic reactions, intralesional injection does not have any unavoidable side effects and is considered as a safe treatment. Nowadays, with an increase in the resistance to antimoniate and continuous growth in the disease prevalence in the world, alternative therapies including amphotericin B have been highly considered.\[[@ref17]\]

Systemic injection of amphotericin B has been used for disseminated leishmaniasis (visceral and mucocutaneous form) for a long time.\[[@ref18][@ref19][@ref20]\] Since 2007, intralesional injection of amphotericin B has been used as an alternative therapy for CL in dermatology department of Imam Reza hospital in Mashhad, being started by Poorheydari\'s team.\[[@ref21]\] She described the amphotericin B injection effects on the 34 patients who were resistant or allergic to meglumine antimoniate.\[[@ref21]\] Afterwards, this treatment has been used for more cases but the treatment results and its effects have not been analyzed yet. This study aims to describe the efficacy of the treatment with amphotericin B and the possible side effects on the patients treated by intralesional amphotericin B injections in the dermatology department of Imam Reza hospital since 2007.

Material and Methods {#sec1-2}
====================

This prospective study was done on the patients referred to the dermatology department of Imam Reza hospital from 2007 to 2009. Non-random sampling from both sexes and any age was done. The patients considered for this study had confirmed diagnosis of CL based on skin smear or lesion biopsy. Intralesional amphotericin B injection was chosen based on clinical course and history of antimoniates resistance or side effects.

The patients' age, sex, and skin lesion information including clinical features, location, number of lesions, and disease duration before the treatment, previous treatment and history resistance to antimoniate were recorded in specific forms. The resistance to antimoniate was defined as being unresponsive to systemic, IM injection of antimoniate for 20 days or interalesional injection of it for at least 12 weeks. CL lesions were classified as urban, rural and lupoid type according to clinical features and examiners observation; it was urban if the size of lesions was less than 3--4 cm, the number of lesions was ≤3, and there was no ulceration and lymphatic dissemination. It was lupoid if duration of disease had been more than 24 months before admission, and it was rural if the size of lesions was more than 3--4 cm, the number of lesions was \>3, and there was ulceration and or lymphatic dissemination. Size and induration of lesions were measured before beginning and then weakly during the treatment. At the end of the study, the obtained results were categorized as: Complete remission (more than 90% reduction in inflammation and indurations), partial remission (60--90% reduction in inflammation and indurations), and no response (less than 60 percent reduction in inflammation and indurations). Also, the patients were assessed for side effects, complications, and recurrence during the treatment and the followed up 1--13 months.

Results {#sec1-3}
=======

Ninety-three patients were included in this study for intralesional amphotericin injection. Seventy-nine (84.94%) of them were unresponsive to interalesional meglomine antimoniate (Glucantime) injections, which is generally the first choice of treatment in Iran.

As seen in [Table 1](#T1){ref-type="table"}, the mean age of the patients was 20.81 ± 15.26 years, 47.3% of them were males and 52.7% were females. Most of lesions were observed in head and neck (55.73%), 26% of the cases had lesions in more than one area.

###### 

Patients' demographic information and characteristics of cutaneous lesions
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Regarding the disease duration, 19 patients (20.4%) had disease for less than 6 months, before the admission while 46 patients (49.5%) from 6 to 12 months and 28 patients (30.1%) for more than 12 months before the admission had the disease.

According to the manufacturer\'s recommendations, amphotericin B was diluted with 10 ml distilled water and kept safe from light with opaque coverage. This solution can be stored up to 1 week at 4-8 ºC. Following the protocol of Poorheidari study,\[[@ref21]\] 0.1-0.3 ml from this solution (depending on the size of lesions) was again diluted with 2-3 parts of distilled water and then injected intralesionally. The patients were treated with intralesional amphotericin B once a week until the lesion resolves completely. The average number of the amphotericin injections was 10.31 ± 5.41. The average duration of the patient treatment and follow-up was 4.87 ± 4.24 months. The treatment results after 1, 4, 8, and 12 weeks are shown in [Graph 1](#F1){ref-type="fig"}.

![Treatment results based on the change in size and induration of lesions after 1, 4, 8, and 12 weeks](IJD-59-631b-g002){#F1}

As seen in [Graph 1](#F1){ref-type="fig"}, at the end of 12 weeks, 61.4% of the patients recovered completely (more than 90% reduction in the size and induration), 21.6% of the patients had partial remission (60-90% reduction in the size and induration), and 17% of the patients had less than 60% reduction in the size and induration of the skin lesions. Figures [1a](#F2){ref-type="fig"} and [b](#F2){ref-type="fig"} illustrate a patients treated by this modality.

![Pre (a) and post (b) treatment images of a CL case treated with 7 weekly intralesioal injections of amphotericin B. Note the complete re-epithelialization and more that 90% reduction in erythema and induration](IJD-59-631b-g003){#F2}

The highest rates of complete remission were seen in the patients with rural type of CL (66.7%) and also in those who were referred for the treatment in less than 6 months after onset of the disease. The treatment results at the end of 12 weeks in terms of type of leishmaniasis and disease duration before the treatment are shown in [Table 2](#T2){ref-type="table"}.

###### 

Treatment results at the end of 12 weeks in terms of type of leishmaniasis and duration of disease
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Recurrence was observed in nine cases which happened in 6 months (six cases), 6-12 months (two cases) or more than 12 months (one case) after the end of the treatment \[[Table 3](#T3){ref-type="table"}\]. The highest rates of recurrence were seen in lupoid type (five cases) and urban type (four cases). There was no recurrence in the rural types. As seen in [Table 4](#T4){ref-type="table"}, the injections side effects were negligible and did not lead to premature discontinuation of the treatment in any patients.

###### 

Disease recurrence after treatment
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###### 

Injections side effects
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Discussion {#sec1-4}
==========

Amphotericin B is an antifungal and antiparasitic drug with broad spectrum of activities against the organisms with ergosterol in their membranes. It is commonly used as a systemic agent with intravenous administration. However, because of its toxic effects on the body organs particularly kidney, it is generally used only after other treatments have failed.\[[@ref22][@ref23]\] Since toxic side effects of a drug greatly decrease with topical administration,\[[@ref7][@ref24][@ref25]\] intralesional injection of amphotericin for CL is regarded as an alternative treatment especially in the areas with high prevalence of resistance to antimoniate.\[[@ref2]\]

Several studies have emphasized the effect of amphotericin in the treatment of CL. In the study conducted by Vardy,\[[@ref26]\] systemic injection of amphotericin B was found effective in a placebo-controlled trial in the treatment of the CL caused by L. Major. A survey was done by Wortmann *et al*.\[[@ref27]\] in USA on 20 patients with CL who were infected by five different species in five different countries. Their study showed that 80% of the patients had complete remission after 21 days treatment with liposomal amphotericin B. Also, in the study done by Solomon *et al*.\[[@ref28]\] in Israel, 11 (84%) of the 13 patients infected with L. Tropica had complete recovery in 2 months after being treated with intravenous liposomal amphotericin B. Also, Layegh *et al*.\[[@ref29]\] compared the treatment with topical application of liposomal amphotericin B lotion versus intralesional antimoniate in Iran. 56.4% improvement in the group treated with amphotericin B was reported versus 67.6% in the group treated with antimoniate. Also, in the study done by Poorheidari,\[[@ref21]\] 72.5% complete remission was reported in 34 patients treated with intralesional amphotericin B in Iran.

The present study described therapeutic results for intralesional injection of amphotericin B for 93 cases of CL in Iran of whom 84.94% were resistant to antimoniate. It must be noted that liposomal amphotericin B is very expensive and is not easily available in Iran. Regarding the low socio-economic level of the infected people in this study, we used intralesional amphotericin B for our study as a feasible and less expensive alternative to antimoniate. 61.4% of the patients had complete recovery after 12 weeks treatment that is more than the observed positive result (56.4%) in the group treated with amphotericin B lotion by Layegh *et al*.\[[@ref29]\] However, the observed result is less than the result of the study done by Poorheidari\[[@ref21]\] in Iran and also less than the other results obtained outside of Iran\[[@ref27][@ref28]\] as explained above.

We showed intralesional amphotericin B had an efficacy comparable to the intralesional antimoniate reported by Layegh *et al*. with the same kind of CL epidemiologically.\[[@ref29]\] However, in Kashani\'s study in Tehran,\[[@ref30]\] classic treatment with antimoniate (systemic injection of 20 mg/kg/days) had 86.66% complete recovery, while in a systematic review in 2009 by Khatami *et al*.\[[@ref31]\] 97% recovery was reported.

The lower toxic side effects with topical injection is due to a much lower doses of drug absorb and reached sensitive internal organs such as kidneys compared to systemic administration.\[[@ref2]\] In our study, the amphotericin B injection complications were low and insignificant and did not lead to discontinuation of the treatment in any cases as other research works confirm it as well.\[[@ref26][@ref27]\]

We concluded that intralesional amphotericin B is a promising alternative therapy for CL considering that 84.94% of these patients were resistant to antimoniate and we observed 61.4% complete improvement of lesions.

Limitations {#sec1-5}
===========

Our study had two main limitations. The study was not randomized controlled trial. We did not determine the parasite species by molecular methods.

**What is new?**

Intralesional amphotericin B is an effective and safe treatment in cutaneous leishmaniasisIntralesional amphotericin B can be considered as a good alternative in the cases of resistant or allergic to antimoniates.
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